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7 ^Hj<» ( p h o s p h i n o t h r i c i n) fc*t"t&»teSr#x.&* 
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^fcfc'Ofcaiira*^ H. S. Chawla. 2002, Intr 
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W^fn- K«SW>£ U^rV > 0±a&» 2 k b p ZZttf^ 
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T<7)3@07°^^5 Ktfflv^o pBI221l±Clontec h*fctf> <£>T\ 
^i;?^-^^^;!/* (CMV) O 3 5 S ?U*~- 9 — 

y-* (gus) (nos) ate*©*-**-*- 

o p W I — H 5 K (Hl«OWRit^f/*B«t4) pWI-GUS 
(Masashi Ugaki et a 1 . 1991 Replicati 
on of a geminivirus derived shuttle 
vector in maize endosperm cells. Nuc 
leic Acids Reserch 1 9 ( 2 ) : 3 7 1 - 3 7 7 ) <DG U 
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^tm:np t I I v^&U^V^-'f v^W&it^) > CMV 

(7)3 5 S7°n^e-*-£*-^ ^-^-S:^"ev^o pBC-lfi> 

-^-tl) f i:CMV©3 5S7'n ; e-^^ hpt v 
i 1 ) ^ N0S«^-U-^-^tv^ (Hagio^ Plant Ce 
11 Rep. 14 1329-334, 1 9 9 5) o 

(2) nWtftmk (IBB) 

(3) .xv? > n^ 0 -lx-v 3 ><^H 

V-">3>»* (0flx.ur> CUY2 1EDITl^fX^ ^y/t^->tt 
[0 10 0] 

v> 0 33Ufe«-Ct±, 6#««#x.&^l cmXf2 cmX^$2 cmOx^ 

(40 lt$«il (2 Hi) 

llHl02SJifc£, 1. 5mlWOli^l5 0vOn^7A©^7^5 
FDNA*ffiv^: 0 2 5 0mM4ft**'>fA, 12. 5mM 

^^l/^r/, 0. 5%^ ei ; e-;Vlfn'J K>, 0. 3%Twe e n 2 0T?&& 
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(5) ^JE^S 
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ItSSX^lOmm^-V-VClfttHf^^U^ 0. 0 
9 6 MP a<Dffi&&m* ll^Wffo^o 

(6) .xl^ h n#~V-v 3 > 

mmmLfzo ^lt. ^few^i-ct?^ 1 o o v&&vMi5 o vomjs-e ( 
fc*fu mmm^nmi cm) . ^kxqbs o^^n#o$s^ (50^ 

yt-W^IUi^t &3r ft ^^CML/: 0 v ^ - V £ 4 <C X»ffi 1 HflWfiU? 
L 2 5 r-C-Bfe^S L 

(7) m&mkum (3 hd 

(8) GUSM (4HB) 

S* 7fc£3#T, X-G 1 u cm. (1 0 0 mM pH7. 0 V >BfcR« 
^ 0. 0 5% X-Gluc (5-7*n^e-4-?nn-3 ->f > )i>- p 
-D-yjV? U~ K V^nA^7^-9AJt0 , 0. 5mM 7x'Jy 
T>^k^7';^A N 0. 5mM 7xny7>{^ 1 j>)A, 0. 3% h'Jb^X 
- 1 0 0. 2 0% *?;~-)V) *2m\Mx-, 2 5i;t-BMil^o 5B§ 

(9) (4H@«) 
GUSM^f, J: 

a) 7 cmO^^tv^g cmX 1 5mm©yt-H:> S^Sr^Lfco 

b) Lfcjfl^W* 1 Oml^iJDLTto nAfOtt^^x^f-f 
*»-eiftt4 t it±«at2 0 0 0 p pmt*o/; 0 &j3. <f ^O^T^V-x* 
x-f ->>*CSlfe1-*t§!^iftJKi^ 2 0 0 p pmT?*o^o 

do) ^RiEtfeflwHf* (1 1 H§«) 
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<C 9&8 8i$m (^ b V 1^5 0 0 0 0^^) > 1 6 8#HI) o 

(11) DNAOiffi 

aHS^#A%iS©"t & P C R Srfx 3 fc* fc, &fHfc&&%0 X tm 

-7 41 (1 9 8 9 ) o 

(12) PCRM 

iV^bD.f-V-ygyt, 1 4 B @^#0|t:^?>DNA£JftffiU NP 
Til jt^^ffi-f -f (5' -ctgcgtgcaatcc 

atcttg-3' I 1, 5' — actcgtcaagaaggcga 

tagaag-3' :@B^J#-^2) Srfflv^TPCRSrffoTto ^ 9— t?t±, 
*fc^tt^°-*>'^;VV-v^> (#tj£-ffmE) OAmp 1 iTaq Go 1 

(a) 95t 

(b) 95X; Ifrm, 64t: 2$MBk 7 2V 2^*50t^^;H 

(c) 72X: 7#ra* i^m*^ ; 

(d) ^f4tl:tf^ 

(13) «fc«r 

[0 10 1] 
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(Xttfflf i ) 

^:S?3 0WpWI-GUS (GUSMffl) *5VMipWI-H5K 
fi) ODNA (100/ig/2ml) »UiW fD#-l/-yg>i 
ft2m 1 £v^- WCAtlfco 0. 0 9 6 MP a t? 1 Hra«ffiM*ff o fct 

fiH?Lfcfc, 2 5ttl»fUo §£B> «#8E*:4£t\ m^7jc^2m Unx. 
T2 5tt?l«»IU, SfeKfi^H, ^7K£4£T, X-Gluc^2ra 

JilToi l ic^-r : 

mj± (v/cm) «fcT-§&ms 
o - 

10 - 

2 0 - 

5 0 ± 

7 5 ± 

10 0 + 

15 0 - tt^iiwae • tt^B 

2 0 0 - M^tiW^ • *£?Eo 

[0 10 2] 

-tSB<Pf£*tf*£>, 1 0 0V Cfc/*U cm) <0«JE^#tc^ 

[0 10 3] 
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0®, MEE^O. 0 9 6 MP aO|ftK% AI100V, B: 50V, C: 
2 0 V, DI OV t^imm&ftfcX^U? Yutf-U-i/ayZft^fzffi^:* 

^-To i o o v<D^^<Dfmmmmm^mi>m^tzo 

' [0 10 4] 

0 3(i. 1 :1E100V, s*)VX^5 OW /S)PX®WL5 OHk M 

ffi^#0. 0 9 6 MP a<D&ftTX\ ITOLf:3AW> 2 : «JE#fe&& 
fft>-?^ mflEl 0 0 V, ^;VXiH5 Ov>f^n# N /t^MbS om<DJ^U? 

^t?ab^o EI 3 tc^-r«J;-9 -Sffi t x V ^ h D V - y 3 > ^1*^ 

[0 10 5] 

2 0 0 0 p pm^^tf^7fc<^±^W$-*^ (_tffi (7) ^^^3. (9 
) Wl^CUIt, isi^ (10) ^SC^#<^W^fcfe^^ffo/c 
) o t<DmM%m4K7f;-to &WL^m^f>DNA^mffiLPCR^*eSAit 
fc^O^ltt^Tofc (_h|e (1 1) DN A<£>}ftfctU jsitf (1 2) PCR^ 

[0 10 6] 

W.Vm^l££Vt2*m^fzPCR<DMi^ NPTI Iitfe^ffitHfc^SA 
$ fix v> & i £ «<?jg@ § flfZo 
[0 10 7] 

mmm 2 ) 

[0 10 8] 

2 Sr-eiB^TK^-e, ^^^A67t@T3 0tWpWI-GUSl.^VMi 
PWI-H5K<7)-/7^5 KDNA (100/tg/2ml) £i&&nL£il^ h 
n*-V-y3 >I«t2m 1 &v^-W::A*l£o 0. 0 9 6MPatlH^ 
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^^#{imJE5 0 V (fzfzL, fBMM<ommi*l cm) . /N°;v^ip^5 0-?4 9 
n#\ /^;v*0i$:9 9 mx-$><otz 0 %t>\,z%.±.Kf 2 frm&Wlk, it 

Ovt-V fcsff?- &ttr& ^CMtfco v - V £ 4 "C&J 1 mfflftfc L fc?^ 
2 StJ-CigMMftLfco 1H, 3f®$L£3#T. W^2m lijn£T2 5W1 
iff l/: 0 $e>tcS^H, m^7jc%^T, X-G 1 u c 2 m 1 jJDX-T 2 5 
°C-e 1 Bfcjf£ft L£ 0 G U S fSttSr^lRtw Lfc*iE^»<0|g*fcjaTO^ 2 K 
a*t : 

(*2) 

lff(V/cm) »^f«S» 



o - 

10 - 
2 0 ± 
5 0 + 

75 + m&imm • 

10 0 - ST-tel^ • tt?B 

150 - m^mm, - fan 

2 0 0 - S^tt^SS • tt?Bo 

[0 10 9] 

±ffi0^m^^> 5 0V (£f£U IS^OUli 1 cm) OWE&ttK^v* 
[0 110] 

9 0, «ffi&f*0. 0 9 6 MP a^^Tf, A : 5 0 V> B : 20V, CI 1 
0V, D: 0 Vtv^lff»:txi/^ hn,f-l/->3 ^«r^rofe|S*4r^ 
"to 5 0 VOMt^If lEti^f ^^o^o 
[0 111] 

me>\±, 1 :«JE5 0V, /N°;i/^ipi5 Ovf ^°;l/*0ifc9 9 0. ^cJE 
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&#0. 0 9 6MP a^#Tt\ f f^tf^f 2 I m±®M*'ft*> 

•fiz^ *JE5 0V. /^;*.i]>i5 O^-f ^nfK ^;KX|IHB:9 9 ®<7>jr.l^ h n** 

[0 112] 

2 0 0 p pm^^-tf^Tfc^Ji-tr^W^-^^ (JifS (7) ST-O^S^ (9) 

[0 113] 

(HdfeM 3 ) 

4*4 >rj*&m (IR2 4) O^S^^^V^o 
[0 114] 

2 5t:-eiBfci&7k£-#> #&^&#i#>*:^3 OfiiSi^pB I 2 2 1 £ fzteF 
WI-H5K<Z)^7XU'DNA (100//g/2ml) Sr^inL*:^!/? h n 
V - y 3 2 m 1 I- v t - ^ A^?to 0. 0 9 6 MP a 1 B#Fb1M 

W##{i*ffi5 0V (fctffU «^F^Se$tfil cm) > ^)V^m 5 0 ^4 ? n 
#\ /N°;v^|lli§:9 9HI-e^o^o ^M^Ki^^^-^^li^a^ 7C^> 
yt-Hct^tffl^^^t^o '>^-l^^4r^lBf^^L/i^ 2 
5ttlBjilffUo IBn M«$t£fTC> ^7K^2m 1JPX.T2 5r-eiBfe 
IfLfCo ZbKW*B, ^TfC^^T, X-G 1 u c^2m 5t 
-eiB^li-ttL7^o -e^m^HI8 tc^f o IH8 K^fi 9 ^ Mffi^ai:^!^^ 

[0 115] 

iJtjUIOf, yx^t-fy>2 0 0 p p m*#tf^7KO±T*^i- 
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[0 116] 

(mm a) 

[0 117] 

jffi^l OWpBC l*5v»lipWI-GUS©^5^5 KDNA (100 
^ g/2m 1 ) ^ImL^V'^ bn#-l/-y3^fi2m 1 &*>*-W£ 
Attfco 0. 0 9 6MPa-Cl«PIBIftE«yffi«rffo*:^ J/^r-VO^tf t 

WMtel cm) . /^JB5 0*^4 ^n#\ 0$: 5 OUT?* $ K 

T> p^7jt£ 2 m 1 feT 2 5U'lWL/:o 3fcfc:K*H. &©3lc*&T 
, X-G 1 u ct*2m 1 jjnx.T2 5tfl*MU. ^RIE&aW&bfciS 

[0 118] 

( JDfcM 5 ) 

l»7)c£^ »f tfeft^SiSX^X? KDNA (100^g/2m 
1) ^inLfc^V^ fn>f-l/-v3 >^Srt£2m 1 ^v-Y-VCA^o 0 
. 0098MPa"ei Ht^K^kS^T o 

0 V (fcfiU «SW4>ffi«itt 1 cm) > /^|g5 0v>f 7N°;V*!alik 
5 0 & o $ h KzfcJlK^ -V * 2 3»nflHt& 7C^> v - V- 

»Wifc**fcJS1-o 4 riftlR#lll##Lfc1^ 2 5"CT»llftMtL;fc 

o HBn ««**2m l*nx.T2 5 ICC 1 Bjfe^fi^^o SfcfcS 

&S;jc£#T\ X-G 1 u c?££2m 1 Jnx.T2 5tf lllfeimo 
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[0 119] 

mxm 6 ) 

,^-»m (fpi;ii) (o^mm^M^Km^tzo 2 5 

M^t?3 0tl^^5FDNA (10 0A*g/2ml) trWlIb 
^vnn^-^yHVli^mUv^HatLfco 0. 0 9 6MP 

a -e 1 *mW£XM**f*K*> v * - l^*«>«*fc WW*** * 

fc„ *©«R»*ftl*«BE 1 0 0 V (fc*ffU «««oraittl cm) . 

(5 07^0^ ;^B»5 0Bt*ofc. * <b KtKJiK?-* 2^ 

*#Lfc3L 2 5WlW»Uc SB. «Mft**K* ****2ml*n*. 
•C2 5t;tlitfUo **fcS*EU M**«K. X-Gluc«2m 
l^nx.T2 5U-lfitU;o »m»^«**810^t. 
[0 12 0] 

(.mm 7) 

^M^^SOS^^UTNA (1 0 0^g/2ml) 
jteUxV^>n#-V-V9>«»«2ml«:->t-VCX*ifc. 0. 09 6 

UDLfc. *©««tt*frtt«ffi 1 0 0 V <** U tt " oK,ttl Cm) * " 
*x*5 0W*nfK ;^B»5 0B-C*ofc. HHW:CfV^-t 

l*|IH*#lftfe 2 5W1*«IU. SH, **** 2ml 
SD^2 5Wliift^o *&M*H. M***** X-GlucP 
2 m 1 Sn^-T 2 5 TC-C 1 *#« ^*=» L****! 81 1 1 

[0 12 1] 

(&jfctil 8 ) 
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[0 12 2] 

»4 0tt»0^9^5KDNA ( 1 0 0 /« g/2 m 1 ) fc^nL*^* > 
n#-V-y 3 >l»2mUvt-H:AW 0 0. 09 6MPaTlttW 

*tt*frtt«El 0 0V (fc«U IW«lilcm) . /^*B5 
[0 12 3] 

[0 12 4] 

V^-V*4t:ftlWMII»flFbfclfe, 2 5TC-ClWMitfe. »H. 

****2mllO*T2 5T^*Wr*. *fefcS*H> ***** 
T> X-G 1 u c^*2mli0x-r2 StTClWWT *° 
[0 12 5] 
GUM* 9) 

o 2 5ttl»H, W****** 1 0W^5 KDNA (1 0 
0, g /2ml) «U:xvnn.f-^> 3 «2ml^>t^ 
KAtifco 0. 0 9 6MPatlHWI^^^ Vir-V©^ 

fc*J:IC* * >/t- * 2 »H»«L v * - V ttffft**KK 
0 yt-VH^l^t^ 2 5Wl»ftU. ^S> 
JTC. I^2mlMT2 5W1»HU. *^1*B, ***** 
X-Gluc*t2mlHl^25Wl lii^- »*<«* t *5& ^ 

^m*ia i 2 iw^-fo 
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[0 12 6] 

mmm 1 o ) 

tlttR***, HfW^SOM^^U'DNA (10 0,1 g/ 
2ml) fcttftl Uxl/nn^^va 2mUv^ A*tfc 

o *ffi*U fcfclFKO. OeMPa^O. 0 9 6MPa-Cl*««E«« 

(imffilOOV (fc«U WROiittlcm) > ^*5 0-7^n^ 

•ClWWLfc. IB, «««*t\ *«*t2mllP^-C2 5X:-eiftWi 
Lfc. 3fefcfi*B, SKS***^ X-Gl uc»*2mlftlU25Wl 

(*3) 



0 

0.0 6 
0. 0 9 6 



_ 1 
- 1 
+ 2 



1 _ ; iML/:^t«i:^^, X-G 1 u c 

2+ ; $jue& ufc 3 o^s^-*. 1 sfusLto*^^^^- x_Gluc 

[0 12 7] 

>^,^ x-g 1 u c*w»sfe«>sft*. »ee*»w«>»«fc 

0. 0 9 6MP aMW>*I£ 

[0 12 8] 
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*|C ^^7^'J©»fW»K#*tv»«ffi*ft*Wtb*:- 0. 0 9 6MP 



€4) 




«JE (V/cm) 




0 


— J. 


1 0 


_ 1 


2 0 


_ 1 


5 0 


±2 


7 5 


±2 


10 0 


+ 3 


15 0 


±2 


2 0 0 


±2 



2±;^JWafcLfc3 0«O« : 3F*. l-14«OlK^ X-Gluc 
3 + ;MHSafeLfc3 01^^ 1 51^1?^^^ X " G 1 u c 
[0 12 9] 

±tw>***^ ioov <fc*u mswoiwtti cm) 

[0 13 0] 
[0131] 
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10 13 2] 

SEQUENCE LISTING 



<110>National Institute of Agrobiological Resources 

<120>A method of transformation by pressurization or decompressi 
ell aselectroporation 

<130>J 1-02412154 

<140>none 
<141>2002-07-15 

<160>2 

<170>PatentIn Ver. 2. 1 

<210>1 

<211>19 

<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>Description of Artificial Sequence: primer 
<400>1 
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ctgcgtgcaatccatcttg 
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19 



<210>2 

<211>23 

<212>DNA 

<213>Artificial Sequence 
<220> 

<223>Description of Artificial Sequence: primer 



<400>2 

23 

actcgtcaagaaggcgatag aag 

mu 

01l±. pWI-H5KO«IIW*»B|-C**o 
[02] 

02 tt, (H#6 1*) *fflv*T. /<***5 0W*n*K /<A*H 

t 5 0i, *EE*ttO. 0 9 6MPa^frTt% A: 100V. B : 5 0V. 

c : 2 ov> D : ovtv>asem:txvnn,f-i/-v3>^To^ 
[0 3] 

[04] 

04 ii. 3W»tfc3AW**f^^> 2 0 0 0ppmWlM 
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[125] 

UK *E*frO. 0 9 6MPa©*frTC, A : 5 0 V. B! 20V. CI 10 
V. D : 0V^^lE»txvnn^V-v3>^o/*^t 



[EI 6] 

met*, i :iE»xvnn*-v-^>L^^-^^ 

[07] 

H7tt. f^tU-/^^^^^^^^ 7 2 0 0 ppmwa 
[08] 

[0 9] 

09ii> l : hn*-v-y 3 > t^^^i^ 2 

yu-)V<D 74 Xm=¥-* G U S Ife-fe Lfc8r*"C* & ° 
[010] 

Hi 0(2, A:iS»xvnn^v-y3>t^^^®f> B: 
[011] 

[012] 
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^JpM 2002-20761 1 ^ 
3V ^a-^Tt^W^GUStfel^ft^^o 
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ABC 
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2 0 0 2- 2 0 7 6 1 1 — ^- v : 1/E 



lirtt^^o^tt-^^®"*^^*^^^***^ ' ***** 

HHRI9] 
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ffi ® A 1 I i S 



M*? [5 0 1 1 6 7 6 4 4] 

1 . W^^-B 0 2 0 0 1^ 4 2 4 H 

[fits] «fas# 

ft ffi 3£ttfto<tfTfril*a2TB 1-2 
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